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Effects of temperature and host density on parasitizing and host-feeding of 
Theocolax elegans|] Hymenoptera|] Pteromalidae[] to Sitophilus oryzae 


П Coleoptera[ | Curculionidae|] in stored wheat 

САО Yan'[] ZHANG Zhong-Run' [] XU Zai-Fu' [] 1. College of Natural Resources and Environment[] South 
China Agricultural University[] Guangzhou 510642[] China[] 2. Tropical Crops Genetic Resources Institute[ ] 
Chinese Academy of Tropical Agricultural Sciences[] Danzhou[] Hainan 571737[] China[] 

Abstract[] The larval-pupa parasitoid Theocolax elegans was evaluated as a biological control agent against the 
rice weevil[] Sitophilus oryzae|] in stored wheat. The parasitization and host-feeding of the parasitoid at six 
constant temperatured] 17 — 32°С[] were determined in the laboratory. The functional response of T. elegans 
parasitizing S. oryzae was examined over a range of temperatures and host densities. A functional response 
equation was fitted to each temperature regime. Within the temperature range of 17°С to 29*C[] the handling 
time was inversely proportional to temperature[] and ranged from 0.333 d at 17°С to 0.063 d at 29°С. 
Instantaneous search rate also changed with temperature and was the lowest at 17°С and highest at 26°С. But 
over 29*C[] the instantaneous search rate decreased significantly as the temperature increased. А temperature- 
mediated functional response equation was fitted to the data[] in which handing time was a quadratic function of 
temperature. T. elegans can parasitize greater numbers of hosts within the temperature range of 26°С to 29°С. 


Key words[] Theocolax elegans|] Sitophilus oryzae|] temperature[] biological control[] functional response 
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Table 1 Functional response of Theocolax elegans to ће rice weevil larvae at different temperatures 
ПП 000 0000 ППППППП 
Temperature Search гаі а Handling іт] 7,0 r? P Maximal number of hosts 

D U Пар O ag parasitized per day 

17 0.083 + 0.056 0.333 + 0.191 0.35 < 0.0001 3.0 

20 0.156 + 0.120 0.259 + 0.157 0.23 < 0.0001 3.9 

23 0.346 + 0.194 0.156 + 0.050 0.43 < 0.0001 6.4 

26 1.521 + 1.046 0.106 + 0.019 0.58 < 0.0001 9.4 

29 1.406 + 0.382 0.063 + 0.013 0.69 < 0.0001 15.9 

32 0.900 + 0.977 0.109 + 0.020 0.53 < 0.0001 9.2 


ПШПППППППШППППППППП +000000 


Notes[] Search rate and handling time are mean + SE[] and the same below. 
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Fie. 1 Functional response of Theocolax elegans to the rice weevil larvae at different temperature 
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Table 2 Effect of temperature and host density on host-feeding of Theocolax elegans 
u 000 0000 uuuuuun 
Temperature Search гаі] «П Handling іт] 7,0 г? Р Maximal number of hsots 
0 cu Uu a!]g Па paralyzed per day 
17 0.138 + 0.086 0.068 + 0.015 0.80 « 0.0001 14.7 
20 0.263 + 0.050 0.030 + 0.013 0.88 « 0.0001 33.3 
23 0.428 + 0.072 0.023 + 0.001 0.67 « 0.0001 43.5 
26 1.033 + 0.415 0.012 + 0.012 0.75 « 0.0001 83.3 
29 0.569 + 0.059 0.008 + 0.004 0.80 « 0.0001 125.0 
32 0.506 + 0.060 0.017 + 0.009 0.79 « 0.0001 58.8 
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Fig. 2 The number of hosts paralyzed by host-feeding of Theocolax elegans to the rice weevil larvae at different temperature 
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Table 3 The effect of temperature and host density on number of hosts killed by Theocolax elegans 





00 000 0000 00000000 
Temperature Search га al] Handling бъ] 7,0 г? Р Maximal number of hosts 
0 cu H4 0 qt killed per day 
17 0.339 € 0.117 0.039 + 0.011 0.84 « 0.0001 25.6 
20 0.450 + 0.086 0.032 + 0.008 0.89 < 0.0001 31.3 
23 0.829 + 0.161 0.025 + 0.015 0.72 « 0.0001 40.0 
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Fig. 3 Temperature-mediated functional response of 
Theocolax elegans to 4th instar larvae of 


the rice weevil at different temperatures 


0 3.90 /00000000000000O0LLU 
ШШППШШППППППППППШПШШПШПЦПШПП 
00290 ШОООООООООООО 0.063 
ОООО 17©ПШПППППППППППШ 
0.333ППШППШПШПППППППШПШШПППП 
ШП 40000000ОООООООООООрО 
ШППШПШШПШИПИПШППШПШПППППП Ш 26°С- 
32C 0 0 0 ПП 1] 0 320 /60g ~ 640 /60800 0 
lUUUDUDUUuu 
ШШППШПППШПШППШППППППШПППППП 
ШППШШПШПППШПППШППППШШПППШППШППП 
ШПППШПШПШПППППШППШПШПШПШПППШ 
ШПППШПШШПШПППППШПШППППППШПППП 
ПШ 10 191010 0000000000000 
000000000 125.00 0 00000600 
O 15.90/00 
ШШППШППШППШПШППШППППППШППППЦППП 
29°ПШШПППППППШППППППШППШ 
125.00 O 00 32<Ш 11.100000000 
ООШ 26% ~220 00000000D L 
ШПППШПШПППППШПШПШПППППШПШППППП 
ОООО 17% ~ 29%000ШО00000000 
ШПШИПШШПШПППИПШПП 
ШШШПШПШПШПШППШППППШППШПППШППППШП 
ШППШШПШПППППШПШПППШПШППППП 
ШП 26°С-30©ППП 26%0 320 0M 00D 


ugugguagaumuuumuuuuuuguu 
lUDDDH E Flin and Hagstrum[] 20020] 


ug UUUDUUUDIBUDUUDUDUDUuUDUDu 
ШШППШППППШППППШПППППППШШП 
ШПППП 20020 0000000000000 
ШППШШПШППИПИПП 


0 0 0 ПП References[] 


Almeida AA[] Matioli JCO 1984. Ocorrencia de Choetospila elegans 
Westwood] 1874 0 Hymenoptera[] Pteromalidae [| como parasito de 
Sitophilus огуғае] L. 17630 Coleoptera] Curculionidae[]. Annals of 
the Entomological Society of Brazil[] 130 107 — 115. 

Bouček Z[] 1988. Australasian Chalcidoidea. CAB International. 

Burks DB[] 1979. Family Pteromalidae. In[] Krombein УП Hurd PD[] Smith 
DR[] Burks DB eds. Catalog of Hymenoptera in America North of 
Mexico. Smithsonian Institute[] Washington[] DC. 768 – 834. 

Flinn PW[] 1991. Temperature-dependent functional response of the parasitoid 
Cephalonomia | waterstoni [] Gahan 0 []  Hymenoptera[] Bethylidae [] 
attacking rusty grain beetle larvae [] Coleopteral] Cucujidae []. 
Environmental Entomology|[] 200 872 — 876. 

Flinn PW[] Hagstrum DW[] 2001. Augmentative release of parasitoid wasps in 
stored wheat reduces insect fragments in flour. Journal of Stored 
Products Research[] 37[] 179 — 186. 

Flinn PW[] Hagstrum DW[] 2002. Temperature-mediated functional response 
of Theocolax elegans П Hymenoptera[] Pteromalidae [] parasitizing 
Rhyzopertha. dominica [] Coleoptera] Bostrichidae[] in stored wheat. 
Journal of Stored Products Research] 38[] 185 — 190. 

Flinn PW[] Hagstrum DW[] Mcgaughey WH[] 1996. Suppression of beetles in 
stored wheat by augmentative release of parasitic wasps. Environmental 
ЕпіотоіовуП 28 200 505 - 511. 

Gao ҮП Pang JMO Zeng 1 Xu ZH] 2004. Theocolax elegans] Westwoodi 
1874[[] Hymenoptera[] Pteromalidae[T] а new record on parasitoid of 
stored-product pests in China. Natural Enemies of Insects[] 28] 300 122 
-1250 0 0 00 0 0 00 0 00 O O . 2004. 0 0 0 0 0—0 
ШППППППППШПППП.ПППП rA 30 122- 1250 

Goodrich WS[] 1921. Note on the Hymenoptera Parasitic on Beetles Infesting 
Grain. Report of the Grain Pest Committee of the Royal Society of 
London. 90 5 - 7. 

Helbig J[] 1998. Ability of naturally occurring parasitoids to suppress the 
introduced pest Prostephanus  truncates [] Нот [] [] Coleoptera[] 
Bostrichidae[] in traditional maize stores in Togo. Journal of Stored 
Products Research[] ЗӢ А00 287 — 295. 

Hong № Hou Ј0 2001. Тһе System Tutorial of SAS for Windows on Statistics 
and Analysis. Beijing] Publishing House of Electronics Industry .[] [] 
0 ШП 0 2001. SAS for windows] 000000. 000060 
ПППППП 

Loosjes FEQ 1957. Ervaringen met  Choetospila elegans [] Westwood [| 

П Hymenoptera[] Pteromalidae [[] een parasite van enige soorten 
voorraadinsecten. Entomol. Ber. Amsterdaml] 17074 — 76. 


642. 000 0 Acta Entomologica Sinica 49 [] 





Lucas Е Riudavets ЈО 2002. Biological control and mechanical control of 
Sitophilus oryzae by Lariophagus distinguendus апі Anisopteromalus 
calandrae. Journal of Stored. Product Research[] 38[] 293 — 304. 

Mack TP[] Bajusz BA[] Nolan ES[] Smilowitz Z[] 1981. Development of a 
temperature-mediated functional response equation. Environmental 
Entomology[] 100 573 — 579. 

Park IK[] Lee SG[] Choi DH[] Park JD[] Ahn YJ[] 2003. Insecticidal activities 
of constituents identified in the essential oil from leaves of 
Chamaecyparis obtusa against Callosobruchus chinensis [] L.[] and 
Sitophilus oryzad] L.D. Journal of Stored Products Research] 39] А0) 
375 — 384. 

Royama T[] 1971. А comparative study of models for predation and 
parasitism. Researches оп Population Ecology[] 10 1 — 91. 

Sharifi S[] 1972. Radiographic studies of the parasite Choetospila elegans on 
the maize weevil[] Sitophilus zeamais. Annals of the Entomological 
Society of America|] 65[] 852 — 856. 

Solomon МЕП 1949. The natural control of animal populations. Journal of 
Animal. Ecology] 180 1 — 35. 

Toews МР Phillips TWO Cuperus СҰ 2001. Effects of wheat cultivar and 


temperature on suppression of RAhyzopertha dominica [] Coleopteral] 
Bostrichidae[] by the parasitoid Theocolax elegans П Hymenoptera] 
Pteromalidae[]. Biological Control[] 210 120 — 127. 

van den Assem J[] Kuenen DJO 1958. Host finding of Choetospila elegans 
Westwood[] Hymenoptera[] Chalciodoidea[] a parasite of Sitophilus 
eranaries L.[] Coleoptera] Curculionidae[]. Entomologia Experimentalis 
et Applicata|] 10 174 — 180. 

Wen ВО Brower JH[] 1995. Competition between Anisopteromalus calandrae 
and Theocolax elegans П Hymenoptera[] Pteromalidae[] at different 
parasitoid densities on immature rice weevils [] Coleopteral] 
Curculionidae[] in wheat. Biological Control] 50 151 — 157. 

Williams RN] Floyd EH[] 1971. Effect of low temperatures on hymenopterous 
parasites Theocolax elegans and Anisopteromalus calandrae of the maize 
weevil. Journal of Economic Entomology|] 64[] 1 438 — 1 439. 

Yao K[] 1986. The Stored-Product Insect Pests and Natural Enemies. 
Beijing[] China Financial and Economic Publishing House.[] O 0 0 
1986. DLL 00000. О0О 00000000000 





udi 


